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2013 Base Case Assumption Consensus Status2013 Base Case Assumption Consensus Status
# Assumption Consensus

Status
Assumption Description

1 Study Period ? 2013 and 2013 (next phase)

2 Inflation Rate ? 2.5%

3 Operational Costs (Representative) ? Existing & New Resources (Fuel & Variable O&M)

4 2013 Resource Additions ? Three Scenarios - Gas-fired, Coal-fired, & Renewable

5 Transmission Additions ? As stipulated by the SSG-WI Transmission Sub-group

6 LP Dispatch Optimization ? Based on variable O&M, fuel costs, transmission constraints

7 Thermal Plant Lives ? Plants assumed to remain open

8 Hydro Plant Lives ? All plants operating throughout study

9 Transmission Topology ? As stipulated by the SSG-WI Transmission Sub-group

10 Transmission Path Ratings & Nomograms ? As stipulated by the SSG-WI Transmission Sub-group

11 Gas Prices ? Medium and High Sensitivities

12 WECC Region Loads ? Based on 2002 L&R report

13 Average Annual Load Growth ? Based on 2002 L&R report

14 Renewable Resources ? As agreed to by the SSG-WI Generation Sub-group

15 Thermal Plants ? As agreed to by the SSG-WI Generation Sub-group

16 Maintenance Outages ? Maintenance Outages

17 Base year Dollars ? 2003



Load AssumptionsLoad Assumptions



Average Annual Load Growth RateAverage Annual Load Growth Rate

    Growth 2002-2011     

Smr Peak Wntr Peak Energy

1.6% 1.9% 1.9%

1.6% 1.4% 1.7%

2.6% 2.5% 2.2%

3.0% 2.7% 2.7%

1.5% 2.0% 0.9%

8.3% 9.8% 7.5%

2.0% 2.1% 1.8%

WECC Total System

Canada
NWPP-US

RMPA

Az-NM-S.Nv

California

Mexico-CFE

Total

Seams Steering Group of the Western Interconnection



Loads by WECC RegionLoads by WECC Region
Seams Steering Group of the Western Interconnection

Annual GWh with Summer & Winter Peaks

Mexico - CFE
Summer: 4,133
Winter: 3,653 RMPA

Summer: 12,282
Winter: 11,119

NWPP - Canada
Summer: 17,891
Winter: 22,564

AZ, NM, & S. NV
Summer: 33,558
Winter: 23,090

NWPP - US
Summer: 39,570
Winter: 46,264

California
Summer: 59,698
Winter: 47,641 22,398

71,382
139,165

156,370
265,259

307,644



2000 & 2013 Peak Loads
Annual Peak Loads in MW
on Existing Transmission System
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SP15

Existing System
Total Capacity in MW as of 1/1/00

Total MWs = 158,889
On Existing Transmission System
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2013 Gas Total
Total MWs = 216,330
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2013 Coal Total
Total MWs = 216,372
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2013 Renewables Total
Total MWs = 225,882

On Existing Transmission System
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2013 Incremental Gas
Total MWs = 57,241

On Existing Transmission System
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2013 Incremental Coal
Total MWs = 57,283

On Existing Transmission System
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2013 Incremental
Renewables

Total MWs = 66,793
On Existing Transmission System
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Installed GenerationInstalled Generation
Capacity (Capacity (GWsGWs))

Western InterconnectionWestern Interconnection



GWhGWh by Energy Source by Energy Source

Western InterconnectionWestern Interconnection



SSG-WI Hydro ModelingSSG-WI Hydro Modeling
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Gas PricesGas Prices
Average Gas Wellhead Price - Real 2003 Dollars

from CEC Gas Markert Assessment May 27, 2003
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GeothermalGeothermal

Western Resource
Advocates

79MW

585MW

480MW

913MW

450MW

262MW

200MW

62MW

204MW

100MW

50MW

SSGWI Assumed Geothermal & Biomass
Plant Capacity Location

(MW)
G_Nrthwt 587 Pondosa 230
G_Id 79 McCall 138
G_Ca.N 450 Carabou 230
G_Nv.SPP 923 Boardertown 345
G_Ca.S 450 Kramer 230
G_Az 462 N.gila 500
G_NewMx 204 Luna 345
G_PACE 267 Soda Springs
G_B_Co 50 Limon
SaltnS11 100 added to Salton Sea
Blundll1 200 added to Blundell



SolarSolar

Western Resource
Advocates

1043MW

222MW

58MW

53MW

SSGWI Assumed Solar
Plant Capacity Location

(MW)
S_Ut_NW 53 Gondor 230 
S_Co 58 Vilas 115
S_NM 278 Luna 345
S_Az 1043 Palo Verde 500
S_Ca.S 371 Luz 230
S_Nv 459 Northwest 500
S_Ca.N 222 Wilson 230

459MW

371MW

278MW
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2013 Case Results2013 Case Results
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Path 15

Borah
West Bridger

West

S W of Four
Corners

Tot 1a

Tot 2a

Bonanza
West

Tot 2c

Tot 3

Tot 4b

Brownlee
East

PDCI (NOB)PACI (COB)

NELWAY

SELKIRK

LANGDON

Alberta - British Columbia

NW - Canada

W. of Cascade - North

W. of
Broadview

W. of Colstrip

W.of
River

E. of
River

Tot 2b

Tot 4a

Tot 5
Tot 7

Alturas
Path C

Northern NM

Southern NM

Id. to Mt.

W. of Cascade - South

Montana to NW

NW to Idaho

W. of Hatwai

Id. to Sierra

N. Ca. to S. Ca.

Cal ISO to CFE

PG&E to PP&L

PG&E to SPP
IPP DC

Silver Peak/Inyo
to Control

Summer Lake

1 Alberta-BC
2 Alberta – Saskatchewan
3 Northwest – Canada
4 West of Cascades – North
5 West of Cascades – South
6 West of Hatwai
7 Blank
8 Montana to Northwest
9 West of Broadview
10 West of Colstrip
11 West of Crossover
12-13 Blank
14 Idaho to Northwest
15 Midway – Los Banos
16 Idaho – Sierra
17 Borah West
18 Idaho – Montana
19 Bridger West
20 Path C
21 Arizona to Calif 
23 Four Corners 345/500
24 PG&E – SPP
25 PacifiCorp/PG&E 115 Intercon.
26 Northern – Southern Calif
27 Intermountain Power Project
28 Intermountain – Mona 345 kv
29 Intermountain – Gonder 230 kv
30 TOT 1A
31 TOT 2A
32 Pavant/Intermtn Gonder
33 Bonanza West
34 see paths 78 & 79
35 TOT 2C
36 TOT3
37 TOT 4A
38 TOT 4B
39 TOT 5
40 TOT 7
41 Sylmar to SCE
42 IID – SCE
43 North of San Onofre
44 South of San Onofre
45 SDG&E Comision Fed. de Elect.
46 West of Colorado River (WOR)
47 Southern New Mexico (NM1)
48 Northern New Mexico (NM2)
49 East of the Colrado River
50 Cholla – Pinnacle Peak
51 Southern Navajo
52 Silver Peak – Control 55 kv
53 Billings – Yellowtail
54 Coronado West
55 Brownlee East
56-57 Blank
58 Eldorado – Mead 230 kv Lines
59 WALC Blythe – SCE Blythe 

Western Interconnect Transmission Paths

Seams Steering Group of the Western Interconnection

Gas Scenario Coal Renewables+
+DC

Scenario   

Scenario+

+
+ +



Variable Operating Costs
The model dispatched and
estimated VOM for the Gas, Coal,
and Renewable Scenarios. In
addition a base scenario of no
generation or transmission additions
was run (2013 loads against 2008
G&T). This allows an estimate of
total VOM savings for the three
scenarios.

The VOM savings could be
compared to the total capital
requirements (both generation &
transmission) and other
considerations (environmental
impacts, desired fuel mix,
perceived risks, etc) when
comparing scenarios.
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John Day
35.2/33.4/33.8

Jim Bridger
34.6/24.3/33.4

Craig
35.1/28.8/33.4

Four Corners
35.3/33.1/33.9

Harquaha
35.6/34.8/35.2

Westwing
35.4/34.5/35.0

Tesla
36.3/35.9/35.8

Adlanto
36.1/32.6/35.5

Meguel
37.0/36.6/36.1

Clearing PricesClearing Prices
(Energy Only)(Energy Only)

$/MWH$/MWH
(AW-MG)(AW-MG)

2013 Gas LMP

2013 Coal LMP

2013 Renewable
LMP

2013 LMP Prices - 2003$

Tracy
36.1/38.1/33.3

Crystal
35.4/34.5/35.0

Langdon
34.6/33.0/33.5GM Schrum

35.2/33.1/33.9

Colstrip
34.6/26.0/28.5

Wyodak
34.6/25.5/32

Mona
35.2/30.2/33.6

Midpoint
35.2/33.7/33.6

Monroe
35.2/33.1/33.9

Luna
36.3/36.4/35.2

Capt Jack
35.2/33.9/33.7



Path Expansion values

The Gas Scenario has the lowest Expansion
Values as the VOM differences between
CCCTs in different areas tend to be low.

The Renewable Scenario has more remote
low cost generators and higher Expansion
Values.

The Coal Scenario has the highest
Expansion Values, due to the quantity of
remote MWhs trying to move.





Gas ScenarioGas Scenario



2013 Incremental Gas
Total MWs = 57,241

On Existing Transmission System
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2013 Gas Total
Total MWs = 216,330
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Total Capacity in MW as of 1/1/00

Total MWs = 158,889
On Existing Transmission System
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? About 49 GW new gas-fired CCCT
? About 8 GW new Wind plants

Incremental 2008-2013 Approx. Capital
? 18,300 MW CCCT ~ $600 per kW
? 6,400 MW Wind ~ $1000 per kW

? 1300 Miles of 500 kV line ~ $2 Million per Mile

Circa $20 Billion new capital from 2008 to 2013



Seams Steering Group of the Western Interconnection



B.C. Hydro

LOAD:  $31.36
Gen:      $ 31.72

Sandiego

LOAD:  $33.40
Gen:      $33.95

SOCOLIF

LOAD:  $33.02
Gen:      $33.97

PG & E

LOAD:  $32.69
Gen:      $33.23

Northwest

LOAD:  $31.48
Gen:      $31.21

WAPA R.M.

LOAD:  $31.03
Gen:      $31.07

WAPAU.M.
LOAD:  $30.57
Gen:      N/A

Montana

LOAD:  $30.82
Gen:      $30.49

Alberta

LOAD:  $30.92
Gen:      $30.77

Aquila

LOAD:  $31.35
Gen:      $30.98

PSCOLORADO

LOAD:  $32.21
Gen:      $32.21

LADWP

LOAD:  $32.97
Gen:      $31.76

ImperialCA

LOAD:  $32.36
Gen:      $31.95

Arizona

LOAD:  $31.96
Gen:      $31.42

New Mexico

LOAD:  $32.15
Gen:      $31.49WAPA L.C.

LOAD:  $31.60
Gen:      $31.66

Mexico -C

LOAD:  $32.69
Gen:      $32.51

Idaho

LOAD:  $31.07
Gen:      $30.74

Sierra

LOAD:  $32.33
Gen:      $32.27

PACE

LOAD:  $31.47
Gen:      $30.99

Nevada

LOAD:  $31.90
Gen:      $32.02

LMP Costs (2003$)  - 2013

   SCENARIO  (AW-AG) :

Gas

Legend
LOAD:   LMP Costs for the Load
Gen:       LMP Costs for the Generator































Coal ScenarioCoal Scenario



2013 Incremental Coal
Total MWs = 57,283

On Existing Transmission System
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Total Capacity in MW as of 1/1/00

Total MWs = 158,889
On Existing Transmission System
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2013 Coal Total
Total MWs = 216,372

On Existing Transmission System
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Coal Scenario 2000-2013
? About 33 GW new gas-fired CCCT
? About 8 GW new Wind plants
? About 16 GW new Coal Plants

Incremental 2008-2013 Approx. Capital
? 1,900 MW CCCT ~ $600 per kW
? 6,400 MW Wind ~ $1000 per kW
? 16,400 MW new Coal ~ $1400 per kW

? 8,300 Miles of 500 kV line ~ $2 million/mile
? 3000 MW Wyoming-LA new DC Line ~ $3 Billion
? 1000 MW Upgrade to existing DC ~ $1 Billion

Capital costs would be Circa $47 Billion from 2008 to 2013



Seams Steering Group of the Western Interconnection



B.C. Hydro

LOAD:  $29.72
Gen:      $ 30.01

Sandiego

LOAD:  $33.37
Gen:      $33.77

SOCOLIF

LOAD:  $33.01
Gen:      $34.04

PG & E

LOAD:  $32.59
Gen:      $33.41

Northwest

LOAD:  $30.00
Gen:      $29.50

WAPA R.M.

LOAD:  $24.48
Gen:      $23.51

WAPAU.M.
LOAD:  $22.35
Gen:      N/A

Montana

LOAD:  $24.39
Gen:      $22.45

Alberta

LOAD:  $29.60
Gen:      $29.78

Aquila

LOAD:  $29.67
Gen:      $28.64

PSCOLORADO

LOAD:  $25.64
Gen:      $25.50

LADWP

LOAD:  $31.16
Gen:      $30.51

ImperialCA

LOAD:  $32.04
Gen:      $31.82

Arizona

LOAD:  $31.03
Gen:      $30.47

New Mexico

LOAD:  $31.12
Gen:      $29.62

WAPA L.C.

LOAD:  $29.87
Gen:      $30.15

Mexico -C

LOAD:  $37.76
Gen:      $37.80

Idaho

LOAD:  $29.63
Gen:      $24.63

Sierra

LOAD:  $34.62
Gen:      $35.22

PACE

LOAD:  $27.85
Gen:      $25.69

Nevada

LOAD:  $30.93
Gen:      $32.61

LMP Costs (2003$)  - 2013
   SCENARIO  (AW-AG) :

Coal
Legend
LOAD:   LMP Costs for the Load
Gen:       LMP Costs for the Generator





































Renewable ScenarioRenewable Scenario



2013 Incremental
Renewables

Total MWs = 66,793
On Existing Transmission System
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Renewable Scenario 2000-2013
? About 40 GW new gas-fired CCCT
? About 20 GW new Wind plants
? About 4 GW new Geothermal and Biomass Plants
? About 2 GW new solar (Central & rooftop PV, & thermal)

Incremental 2008-2013 Approx. Capital
? 9,500 MW CCCT ~ $600 per kW
? 18,500 MW Wind ~ $1000 per kW
? 3800 MW Geothermal & Biomass ~ $2000 per kW
? 2400 MW Solar ~ $2000 per kW

3800 Miles of 500 kV line ~ $2 Million/Mile

Capital costs would be Circa $43 Billion from 2008 to 2013
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B.C. Hydro

LOAD:  $30.26
Gen:      $30.68

Sandiego

LOAD:  $32.67
Gen:      $32.93

SOCOLIF

LOAD:  $32.42
Gen:      $33.18

PG & E

LOAD:  $32.17
Gen:      $32.72

Northwest

LOAD:  $30.41
Gen:      $30.00

WAPA R.M.

LOAD:  $29.37
Gen:      $29.57

WAPAU.M.
LOAD:  $25.54
Gen:      N/A

Montana

LOAD:  $25.81
Gen:      $24.45

Alberta

LOAD:  $29.91
Gen:      $29.96

Aquila

LOAD:  $30.25
Gen:      $29.74

PSCOLORADO

LOAD:  $30.20
Gen:      $30.32

LADWP

LOAD:  $32.43
Gen:      $31.00

ImperialCA

LOAD:  $31.81
Gen:      $31.41

Arizona

LOAD:  $31.53
Gen:      $30.99

New Mexico

LOAD:  $31.13
Gen:      $30.52WAPA L.C.

LOAD:  $30.80
Gen:      $31.20

Mexico -C

LOAD:  $32.53
Gen:      $32.53

Idaho

LOAD:  $29.72
Gen:      $29.52

Sierra

LOAD:  $29.96
Gen:      $29.69

PACE

LOAD:  $30.12
Gen:      $29.04

Nevada

LOAD:  $31.52
Gen:      $31.81

LMP Costs (2003$) - 2013

   SCENARIO (AW-AG):

Renewable

Legend
LOAD:   LMP Costs for the Load
Gen:       LMP Costs for the Generator

































Economic AnalysisEconomic Analysis



Transmission Cost EstimateTransmission Cost Estimate

Seams Steering Group of the Western Interconnection

Caveat:  For discussion purposes onlyCaveat:  For discussion purposes only
and not to be construed as final.and not to be construed as final.



Which is the appropriate cash flow to consider?Which is the appropriate cash flow to consider?
Seams Steering Group of the Western Interconnection

Caveat:  For discussion purposes onlyCaveat:  For discussion purposes only
and not to be construed as final.and not to be construed as final.

Loads pricedLoads priced
at bus LMPat bus LMP

Savings fromSavings from
total operatingtotal operating
costscosts

Net load savings,Net load savings,
generationgeneration
revenue changerevenue change
less VOM savingsless VOM savings


